Rapid estimation of microbial numbers in water using bulk fluorescence.
Enumeration of microbial cells without culturing is an essential technique for microbial ecology and water quality evaluation. Here we show that bulk fluorescence using the SYBR Gold DNA stain can be used to rapidly quantify microbial cells per millilitre in fresh, marine and estuarine waters. The bulk fluorescence method is comparable to estimating cell concentrations in cultures using optical density; however, this enhanced method enables the user to estimate microbial numbers at lower concentration (> 10(5) cells ml(-1)) found in environmental samples. The technique worked in both single-cell and 96-well plate fluorescent spectrophotometers. Differences of approximately 10(5) cells per millilitre were discernible and the precision of the bulk fluorescence was higher than direct counting by epifluorescent microscopy. Treatment with DNase I increased sensitivity by lowering background noise attributed to free DNA. This technique is simple, rapid, inexpensive and adaptable for automatically estimating microbial numbers in water samples.